Fertilization of rat eggs in vitro at various times before and after ovulation with special reference to fertilization of ovarian oocytes matured in culture.
Oocytes recovered at various times from immature rats treated with PMSG and HCG were incubated with capacitated epididymal spermatozoa of mature rats. In the presence of follicular cells, sperm penetration was not observed 4 hr after incubation in the oocytes at stages from the intact germinal vesicle to the chromatin mass, but 7 to 55% of oocytes were penetrated at stages from the condensed germainal vesicle to metaphase II. After the removal of follicular cells, 15 to 72% of the oocytes at any stage were penetrated. After further incubation for 15 hr, the proportion of penetrated oocytes increased from 8 to 98% from early to late stages and that of penetrated oocytes with a male and female pronucleus increased from 9 to 100% as maturation progressed. Although the average number of spermatozoa/oocyte was not correlated with its maturation, transformation of the sperm head into a male pronucleus was retarded or failed, especially in the younger oocytes. Following incubation in a defined medium for 13 hr, 85% of oocytes at the intact germinal vesicle stage matured to the stage of the first polar body formation, but only 18 to 22% of these mature oocytes were penetrated by spermatozoa and only a few of the penetrated oocytes cleaved into normal two-cell eggs. When eggs recovered from oviducts 14 to 20 hr after ovulation were exposed to capacitated spermatozoa, the proportion of penetrated eggs (86 to 98%) and that of polyspermic eggs (11 to 27%) were not related to the ages of the eggs, but failure of transformation of the sperm head and the proportion of abnormal eggs increased 14 to 20 hr after ovulation.